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Research and Education at IREIIMS

Project 1 (Basic Project)

Disease Gene Analysis of Cell Lines from Patients

The Book of Life

The book of life is written with 3 billion characters
(bases) made up of various combinations of 4 main charac-
ters (bases), which are comprised of A (adenine), C
(cytosine), G (guanine) and T (thymine). These characters
constitute 24 volumes, called chromosomes, of which 22
volumes are classified as autosomes and 2 volumes (X and
Y) as sex chromosomes. At present, about 95% of the 3
billion characters are thought to be made up of meaningless
sentences (junk DNA), and the remaining 5% contain
about 23,000 important sentences (genes). Misprints
(mutations) in the meaningless sentences (junk DNA) may
cause no particular problem, but misprints (mutations) in
the important sentences (gene regions) would make it
difficult for the human body to respond to its normal needs.
Depending on the site and type of the misprint (mutation),
individual (predisposition, personality, etc.) differences
may occur or diseases may be induced. The diseases that
are inherited by children from their parents are known to
occur in over 4,500 pages (sites of genes). However, in
only slightly over 1,200 of these diseases, sentences
(genes) carrying misprints (mutations) have been identi-
fied. When the remaining misprints (mutations) have been
identified, we will be able to further
understand the meaning (functions) of
the sentences (genes), and be able to A
comprehend how our bodies develop.

Such understanding will contribute not
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the candidate genes for the diseases on the basis of
information obtained from animal models and other
studies. Thus, by analysis of these candidate genes, we can
correlate them with the disease states. The second approach
is to search for abnormalities comprehensively at the
chromosome level. The third approach is to analyze the
causes of diseases comprehensively at the protein level.
The candidate disease genes identified in the latter two
analyses will be fed back to the first analysis.

The disease-related cell lines accumulated at Tokyo
Women's Medical University are mostly composed of cell
lines derived from cardiac diseases. The heart being the
first organ formed by our body, it ranks fifth in the number
of genes expressed in the body, following the brain, white
blood cells, liver and male reproductive organs (Fig. 2).
Thus the heart is a very important organ,

In addition, of the 4,000 patient-derived cell lines, more
than 1,000 are derived from syndromes/multi-organ
diseases that cause multiple organ abnormalities. If the
causes of these diseases are identified and if the genetic
pathway is clarified with the identification of downstream
genes, the disease gene of each phenotype may be identi-
fied more easily (Fig. 3).
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Fig. 1 Identification of disease genes and feedback to the patients
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Research and Education at IREIIMS

Project 1 (Basic Project) (continued)

Progress Status of Project 1

In Project 1, more than 30 types of diseases at the gene
and chromosome levels have been studied (Table 1). To
date, 1.500 specimens, accounting for about 40% of the
4,000 strains of the disease-related cell lines, have been
analyzed. By analyzing known disease genes as well as
disease gene candidates estimated from the phenotypes of
animal models and the genetic pathway, we have succeeded
not only in detecting mutations in known genes but also in
identifying eight novel disease genes. The reason that we
could obtain such good results within 1.5 years is because;
1) The phenotype of our disease-related cell lines had been
precisely identified. 2) When IREIIMS was established, it
was our top priority to formulate a precise and efficient
system of gene analysis. With this system, we were able to
proceed quickly and efficiently with our gene analysis and
discovery of novel disease genes. Mutations in known
disease genes and novel disease genes are examined by
functional analysis according to the characteristics of each
gene. If the gene product is a transcription factor, we
analyze whether the mutation affects the transcription
activity of its downstream gene, whether the product
localizes in the nucleus, and whether it can be bound to
DNA. For signal transduction genes, we analyze their
upstream or downstream signaling pathways, such as
phosphorylation.

Analysis at the protein level is also progressing, as well
as at the gene and chromosome levels. Currently, we are
attempting to identify partners that form complexes by

disease genes, which are important for the morphogenesis
of the heart. If protein “B™ and protein “C”, which both
interact with the disease protein “A” that causes the disease
are identified, then the possibility that the involvement of
these proteins with the disease genes can be pursued
(Fig. 4).

In the near future, we will perform functional analysis of
the mutations identified, and continue the analysis for
known disease genes and novel disease gene candidates,
using the remaining 60% of the cell lines. Through these
analyses, we intend to contribute to the treatment and
prevention of diseases and also to an improvement in the
quality of life (QOL) of the patients.

Table | Alist of diseases that are currently being analyzed

del22q11.2 syndrome Hypertrophic cardiomyopathy

DiGeorge syndrome Dilated cardiomyopathy

Conotruncal anomaly face Idiopathic pulmonary arterial
syndrome hypertension

Williams syndrome Moyamoya disease

Alagille syndrome Idiopathic epilepsy
Congenital hypomyelinating

Marfan syndrome neuropathy

Noonan syndrome van der Knaap disease

LEOPARD syndrome Prader-Willi syndrome
Holt-Oram syndrome Wolf-Hirschhorn syndrome
Long QT syndrome Neurofibromatosis
Brugada syndrome Tuberous sclerosis
Heterotaxy Pancreatic cancer
Atrial septal defect Cerebral aneurysm
Ventricular septal defect Cerebral stroke

Endocardial cushion defect Rheumatic disease

.
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Fig. 3 Genomic level analysis for disease-causing genes
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Research and Education at IREIIMS

Project 2 Development of an Extremely Early Diagnosis and Novel Diagnostic Methods
Development of a New Diagnostic and Management System Based on the Properties of Magnetic Resonance Imaging

The aims of Project 2 are to improve methods for
extremely early diagnosis of diseases, to discover safe and
comprehensive therapeutic method by using data obtained
before during and after sugery and to develop an integrated
technology of diagnosis and treatment to increase the
patient’s quality of life (QOL).

Medical treatment in the 20th century was mainly based
on intuition and practical experience which was, in general,
sufficient for work in a constantly changing environment
and was able to provide acceptable results. In modern
times, however, practical medicine requires the preemptive
estimation and management of various risks, which can
only be attained by integrated analyses of the various
medical data. This is the basic concept of “information-
guided management”, which specifically requires a high
level of objectivity and reproducibility of the obtained data.
The objective of IREIIMS Project 2 is the development of
new integrated diagnostic and management systems,
mainly based on the properties of magnetic resonance
imaging (MRI), and their incorporation into the algorithm
of information-guided treatment of various human
diseases.

Project 2 consists of two main parts. The first one is the
development of the whole body MR coil. For early and
extremely early diagnosis of metastatic cancer, visualiza-
tion of the sentinel lymph nodes is extremely important.
State-of-the-art radioisotope tracers are used for this
purpose. Radioscintigraphy, however, can be substituted by
the recently developed whole body MR-based diffusion-
weighted imaging (DWI), which is currently awaiting
approval for clinical testing. Moreover. paramagnetic
particles can accumulate in the sentinel lymph nodes,
which constitute a theoretical basis for the possible use of

MRI for evaluation of their spatial and temporal distribu-

250

10 $9
T2-weighted spin echo

Tl-weighted spin echo

Fig.1 MRI examination of magnetic particle distribution
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tion as well as quantitative and qualitative assessment in
various parts of the body (Fig. 1).

Additional efforts are being directed to the development
of a combined system for magnetic resonance angiography
and ultrasound-based neuronavigation (Fig.2), which
permits simultaneous evaluation of the cerebral blood flow
and positional control of the investigated area.

Fig.2 Synchronization of ultrasonogram and MRA

(magnetic resonance angiography ) navigation
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The second part of Project 2 is devoted to non-invasive
metabolic evaluation of parenchymal brain lesions by
means of positron-emission tomography (PET) and proton
magnetic resonance spectroscopy (MRS), particularly for
monitoring the tumor response after chemotherapy or
radiotherapy. Serial proton MRS investigations can
disclose a predominantly pathophysiological reaction
occurring after treatment, and can potentially detect the
recurrence of a neoplasm before development of measur-
able volumetric changes. Metabolic imaging is extremely
useful for differentiation of radiation necrosis after
radiosurgical or radiotherapeutic management of an
intracranial tumor and its recurrence, which cannot be
distinguished with structural neuroimaging alone. Finally,
non-invasive metabolic imaging permits non-invasive
determination of the tumor type, grade, and proliferative
activity, which can be used for advanced neuronavigation.
particularly during stereotactic biopsy of intracranial
gliomas (Fig. 3).

2. Research and Education at IREIIMS Project 2 Development of an Extremely Early Diagnosis and Novel Diagnostic Methods
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Research and Education at IREIIMS
Project 3 Development of Novel Therapies

Research into the Development of
New Therapies Aimed
at the Recovery of Organ Function

One of the most important aspects of integrated medical
sciences is to study how to improve the complete cure rate
of illness with treatment that is the least harmful for the
patient. A major objective of this study is to develop a
novel therapy for the repair and recovery of end stage heart
failure utilizing cardiac stem cells.

It has been reported in the U.S. that cardiac stem cells
expressing c-Kit in adult rat heart differentiate into
functioning cardiomyocytes when implanted in vivo (Cell,
114, 2003). The objective of our study is to explore the
cardiac stem cells or progenitor cells which recover cardiac
function when injected into a damaged area of the heart
(Fig.1) in an experimental study.

At present, we have established cardiac stem cells by
isolating c-Kit positive cells of rats. We also obtained over
14 kinds of cells, which had been subcultured to more than
60 generations, and established cloned cells from them.
Some of these cloned cells grow as cell clusters called
cardiospheres (Fig.1). We are analyzing the characteristics
of the cells to clarify what conditions are required to
express cardiac-specific proteins and are also developing
an ideal method for transplantation. Furthermore. analysis

Adult rat heart B&EZ v b OD0EE

Cardiosphere

AR DD R

Scafford(collagen sponge etc)
ANT A= R(AF=F YRRy IRE)

Molecular biological analysis
DFEMFRIET

of the molecules which are associated with cell differentia-
tion into cardiomyocytes would enable us to develop novel

therapies for regenerating stem cells as cardiac myocytes.
Drug Targeting with Polymeric Micelle Carriers

Drug targeting is defined as selective drug delivery to
therapeutic sites where a drug’s pharmacological activities
are required. Owing to an increase in delivery to the
therapeutic sites and a reduction in delivery to unwanted
sites, an improved therapeutic index can be obtained. Drug
targeting is achieved by attachment or incorporation of a
drug to/into carriers that possess targeting ability.

We utilize polymeric micelles as the targeting carrier. A
polymeric micelle is a macromolecular assembly composed
of a spherical inner core and an outer shell, typically
formed from block copolymers as shown in Fig.2.
Polymeric micelles possess the following strong advan-
tages.

(1) Targeting to solid tumor sites

The vascular permeability of tumor tissues is enhanced
for nano-sized carriers. This is the enhanced permeability
and retention effect (the EPR effect). Due to this effect,
nano-sized carriers smaller than 200 nm in diameter can be
targeted to tumors, Polymeric micelles are excellent
carriers for this targeting because such small diameters can
be easily obtained for polymeric
micelles.

(2) Applications to many drugs

Presently, four clinical trials of
anticancer drug targeting including
one on paclitaxel-incorporated
polymeric micelles are ongoing. In
this project, camptothecin and its
derivatives are targeted to solid

tumors with the most updated

Cardiac-myocytes on scaffold  polymer technology. Furthermore,
Ah 7;'; =) K LB R

we are studying targeting of
retinoids that can act as a novel
type of anticancer drug. As shown
by these examples, applicability of
the polymeric micelle system to
various types of drug molecules is
one of the strongest advantages of
this system.

Fig.] Regenerating cardiomyocyte with cardiac stem cells
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Research and Education at IREIIMS

Project 4 Development of Novel Prevention
Research into Gene Analysis and Diagnostic Methods

Project 4 promotes research through cooperation
between academia and industry into developing devices
and systems to efficiently detect the genes responsible for
diseases and the qualitative or quantitative changes of
proteins based on the research results of gene analysis,
protein analysis, etc. achieved by IREIIMS. The aim of this
project is to effectively prevent and more appropriately
treat diseases by quick and accurate pre- and post-onset
diagnosis using the devices or systems developed like this.
This will help reduce useless medical care, lighten the
mental, physical and economic burdens on patients, as well
as lower health care costs.

At first, we started developing a system as a device to
effectively analyze mutations of the responsible genes by
using a DNA chip with arrhythmia as the target disease.
Arrhythmia occurs mainly due to the mutations of three
genes, and causes cardiac accidents such as syncopal attack
and sudden death. Moreover, because the severity and
inducing factors of these diseases are different depending
on the gene type, and the locus of mutation even on the
same gene, resulting in different methods of prevention and
treatment, it is very important to quickly and accurately
make a genetic diagnosis for appropriate prevention and
treatment.

In the present study, we are working on two large
research projects. One is analysis of the current status of
genetic mutations which can be observed in Japanese
patients who have arrhythmia. We are analyzing the
nucleotide sequences of the genes responsible for arrhyth-
mia using lymphocytes from the 4,000 established cell
lines at [IREIIMS. The other is establishment of methods of
analyses and systems for gene mutations using DNA chips.
Firstly, we designed probes in collaboration with Combi-
Matrix Corporation, based on the data of mutations related
to the genes responsible for arrhythmia, and analyzed
genetic mutations by the “Hyb & Seq” method using a
constructed DNA chip (first generation) for analysis of
these genes (Fig.1). As a result, favorable data was
obtained in some gene regions, but practical application
was found to be troublesome because of unclear differ-
ences in fluorescent signal intensity among the four nucleo-
tides present at a single base (A, C, G and T) and many
errors in the determined sequences. It was suggested that
the cause was related with the secondary structure of
DNA.

While improving the “Hyb & Seq” method, we devised
some alternative methods and performed a preliminary

study on some of them for a site among the responsible
genes related to arrhythmia. Fig.2 shows the best result. In
this method, very clear signals were obtained at a single
base, and the nucleotide sequence speculated from these
signals was identical to the one determined using the DNA
sequencer. In the Fig.2 a) shows the data of genomic DNA
from healthy subjects, and b) shows that obtained from
patients with arrhythmia. While the fourth nucleotide of the
genes related to arrhythmia is T in healthy subjects, the
result showing a mixture of both T and A was obtained in
patients with arrhythmia (marked with an arrow). Healthy
subjects have T/T, with isoleucine (I) as the amino acid in
this locus. However, because of T/A in patients with
arrhythmia, proteins with isoleucine or asparagines (N) are
mixed and they cannot function properly. This is consid-
ered to be the cause of arrhythmia.

As mentioned above, the newly devised method showed
extremely good results in the preliminary study. In consid-
eration of the production cost, however, because this
method requires four spots to determine one base, it needs
further improvement. In addition to the above-mentioned
method, we are presently promoting the trial production of
DNA chips to examine a total of four methods including
one that requires one spot to determine one base, and will
evaluate them as soon as they are completed. We will then
develop a DNA chip for analyzing the genes responsible
for arrhythmia using the best method.

Silicon wafer
L aAvEIR

Silicon
microarray
U3y .
i Platinum
RAZAF LA electrodes
7S FFBE

COMBIMATRIX

Fig. 1 Microarray (DNA chip made from silicon)
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Fig. 2 Results of the preliminary study performed using the newly devised method
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Research and Education at IREIIMS
Project 5 Scientific Verification of Traditional and Alternative Treatments

There is a growing trend worldwide to reexamine Orien-
tal medicine centering around traditional Chinese
medicine, and yet there is also a movement to scientifically
verify the safety and efficacy of so-called dietary supple-
ments which are used globally. Both of them aim to
forestall diseases in living individuals including those with
*Mibyou”, which is an illness that cannot be diagnosed. In
both of these fields, it is essential to understand the physi-
ology and pathology of living individuals as a reaction of
the whole body. This viewpoint tends to be neglected by
the latest, most advanced medicine. Project 5 aims to
analyze the viewpoints of Oriental medicine concerning the
physiological and pathophysiological reaction of an
individual from Western medical viewpoints, and suggest
how we can interpret Oriental medical methods into
modern medicine, and incorporate them into current
medicine, that is, how we can contribute through a new
approach of integrated medicine (Fig.1).

While Oriental medicine grasps the physiological and
pathophysiological phenomena of an individual as a whole,
modern medicine classifies them into a wide range of fields
and analyzes the factors of each field. For example, Orien-
tal medicine grasps a disease by the concept of “a constitu-
tion susceptible to a disease”, whereas Western medicine
makes a judgment by measuring the level of a substance in
the blood. Therefore, in terms of Western medicine, results
obtained by Oriental medicine remain ambiguous, possibly
attributable to other factors. Fundamentally, the nervous
and circulatory systems are not independent from, but are
related to each other. Thus, it is a problem of how to
interpret the evaluation criteria of Oriental medicine for
biological reaction in terms of modern medicine. In the
project of this year, we performed chaos analysis of the

longitudinal data of finger plethysmogram and showed that
it is possible to narrow the range of subjects for clinical
examination by combining it with constitution data
(Fig.2). We also planned for the future a comparative study
between the Western and Oriental validation approaches
through an epidemiological survey, etc. We also suggested
methods to examine the criteria for effects of dietary
supplements taken to improve the constitution.

On the other hand, it is often said that even if an attempt
is made to isolate and purify an active component from a
herbal medicine, it becomes ineffective during the process
of purification. The herbal medicine may have acted on
multiple systems, as expressed in analytical sciences. In
this project, we analyzed an active component of Agaricus,
which is considered to be effective, by using cellular- and
genetic-level methods, and suggested the existence of
estrogen-like substances. Further examination is ongoing in
consideration of the existence of other substances and the
activities of multiple systems.

Because a substance considered to be the active compo-
nent of Anemarrhenae Rhizoma, which is a traditional
Chinese medicine, was isolated in Shanghai Jiao Tong
University, we will examine its pharmacological action by
using cellular- and genetic-level methods. This is an
example where a component of a herbal medicine isolated
and purified by the Western medical method showed the
same result as in experiments in which the herbal medicine
was administered as a whole drug. From the results of
these studies, we are investigating how to integrate
traditional Oriental medical methods with analytical
Western medical methods to construct a new integrated
medical concept.
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Fig. 1 Integrated medical sciences in Project 5
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Research and Education at IREIIMS
Experimental Project

Background of the Experimental Project Health level Health condition EJ%%:
R f2 K g ‘5’3;%?5
Research at IREIIMS is based on many years of clinical I @ Excellent 0
experience in congenital and hereditary diseases at Tokyo BENERRATT,
Women's Medical University. Highly advanced medical Good
treatments, including surgical procedures, are being L FERHETT =
employed for the care of patients. However, in many cases, Fair
there are limits to treatment by the use of modern medicine Im HE RS OUEN R ETT. 60
alone. We need to pay attention not only to the patients, but IVa | Needs an improvementin lifestyle
also to all their family members, since they share the same | 1Y | IV @ R, HEHEOUBNRARTT. 29

lifestyle. However, if we consider the relationship between

lifestyle and the epidemiology of diseases, we can observe

a turning point which took place at the time of the Osaka

. Fig. 2 Classification of health condition
Expo in 1970. Fast foods and snack foods came to Japan, [ 2 RO

Changes in caloric intake after the World War II
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(1949~1985)
and food habits changed in that many
= .. | Traditional type " : :
\(@ EE Uapmw s ;.1) 2 people adopted the West‘ern diet, ‘whlch
@g S = would have led to an increase in the
e ML e 2 £ incidence of lifestyle diseases, and the
ool _ Otherfoods g 2 lethality of cancer (Fig.1). Integrated
- s, Hyperorexic type Z . . - 3
Y h 'E-j! g“: E medical sciences, which stress improve-
4 | ment of lifestyle and advocate supple-
=¥ v . X mentation, are very useful for the public
- / 4 factor F
P % [l and should be promoted by our project.
..... 7l 2 E it
‘ g S S 1 L - S| BEE
e Osaka Expo. "~ 7 q80 E 5 = - g 3
“a5} 43 ' 528 Meaning of Extremely Early Diagnosis
e ee® s
Modemn type - EE R Accordingly, the aim of this project is
{w tern food) % OO
_ i = ‘ to promote the use of supplements,
From “Clinical Cooking™ by Dr.H. Toyokawa o " :
traditional medicine, and alternative
Annual change in mortalit; .
(per million inple per year) ¥ therapy. Assessment of the health level in
Data from Dept. Statistics and Information, the Ministry of Health, Labor and Welfare, Japan. each person is very impoﬂanl to impro\re
30 his or her lifestyle. However, the present

health check system usually used in the

workplace has only 14 items, and cannot
show a significant increase in abnormal-
ity. Furthermore, the usual health check
system often cannot reveal a disease in
15| its very early state (predisease condition).
A Our system has as many as 130 lists of
10 3 convenient and detailed laboratory tests,

which can classify the health level into 8

50 continuous levels ascending from health
to disease and can identify significant

0 : : change (Fig.2, 3).
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Fig.1 Change of diet and death rate in Japanese after the World War I1
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Research and Education at IREIIMS

Experimental Project (continued)

Experimental project

Counseling based on the results of an individual’s
detailed examinations and which can improve his or her
lifestyle includes guidance on diet therapy. supplementa-
tion, traditional therapy and alternative therapy, and will
prevent further development of the disease from the level

of pre-disease, which is so-called “Mibyo™ in the field of

traditional medicine. Also “Ryodoraku™ (Fig. 4 left) and

plethysmography (Fig. 4 right), can reveal the condition of

the autonomic nervous system and the presence of athero-
sclerosis, respectively. To guide the individual is making
healthy lifestyle changes on a particular individual life-
threatening diseases, detailed examinations and sophisti-
cated counseling have been carried out in more than 2,100
cases. The results revealed that the modern Japanese are in
a state of hypernutrition, which then leads to diabetes
mellitus and hyperlipidemia (Fig.5).

According to the results of the experimental project,

Mass medical examination (14 items)

individuals who participate in our experimental project are
sent to the appropriate department at Tokyo Women’s
Medical University (TWMU) Hospital through the outpa-
tient clinic of medical genetics (outpatient clinic, Integrated
Medical Sciences). This promotes cooperation between
IREIIMS and TWMU Hospital (Fig. 6).

Future of the Experimental Project

The results of the ongoing experimental project have
been accumulated in the database of CIMI, which is
explained in detail in another section, and will be applied
to the prediction of health in the future. In addition, the
data is fed back to the patients through counseling. Thus,
through the experimental project, we have gained valuable
experience for the establishment and development of
integrated medical sciences. To help establish a research
center for integrated medical sciences including a clinical
division, we will continue to develop our research.

Detailed medical examination (130 items)
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Fig. 5 A model system of advanced physical checkups
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Research and Education at IREIIMS
Development of Cyber Integrated Medical Infrastructure (CIMI)

CIMI is an abbreviation of Cyber Integrated Medical
Infrastructure. “Cyber” means computer networks., CIMI
is a framework allowing for the management of a database
for integrated medical data on computer networks. In the
framework, medical information (clinical data) from
individuals is analyzed in order to find the present health
condition and to predict all possible diseases (Fig.1).

The five levels in “health condition™ for clients and eight
for researchers are diagnosed by medical doctors and are
referred to as a comprehensive index in terms of CIMIL
CIMI aims at precisely, hierarchically, and comprehen-
sively representing the relationship between the health
levels and a huge set of clinical data. CIMI can automati-
cally find a general tendency from the huge integrated
medical database using a computer learning method and
thus can predict health levels and possible discases with
accuracy. It can also give an explanation for rare cases of

disease that cannot be found from general tendencies and

Cardiovascular
_disease

Male(40’s)  59.6%

Female(50's) 62.5%
(1999 MHLW National Nutrition Survey)

EJ Clarification of causes of
cardiovascular disease,
cerebrovascular disease
and cancer

P
Five Projects
1. Analysis of disease cell lines (4,000 cell lines)
Phenotypic and genotypic correlation
2. Development of extremely early diagnostic methods
3. Development of novel therapies
4. Development of novel prevention methods
5. Comparative research

~ Prophylaxis
125,000,000 Japanese

(Traditional medicine, alternative medicine, modern medicine)
i

predict incomplete and missing data. We are developing a
comprehensive human interface to enable doctors to use
integrated medical treatment to enhance disease prevention
and improve their patients’ health condition. Therefore,
CIMI will share the information with researchers at
IREIIMS and worldwide.

Genetic and protein analyses are also being made
through international and academic tie-ups. These analyses
are being performed using 4.000 disease cell lines and
detailed clinical data. The results of these activities will be
used in the development of medical care technology which
should pave the way to extremely early detection, preven-
tion and radical cures for disease and the resulting informa-
tion will be added to the CIMI. Specialists from many
fields are discussing the same problems we are grappling
with, and we shall serve as a medium for promoting the
exchange of knowledge and information among these
various fields.

Cardiovascular
disease
Stroke Cancer

#1 Prediction of potential
disease based on genetic
instruction and clinical data

i‘--_- e
- +Plethysmographic
e apalysis
i

= e=al W

erimental Project

Fig. 1 Integrated medical sciences
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Research and Education at IREIIMS
Development of Cyber Integrated Medical Infrastructure (CIMI) (continued)

A computer network based on an experimental system in
the CIMI has already been developed for analyzing
collected data. We collected clinical data from over 1,200
clients and more than 130 clinical items, such as investiga-
tive data of the liver, pancreas, and kidney. metabolic
function. general urine investigation, blood immunity
blood and urine tests. A database which includes missing
data would have an adverse affect on predicting health
levels and all possible diseases. Therefore, an integrated
medical data base without any data missing from the
clinical data of over 1,200 clients was constructed. Figures
2 and 3 show a conceptual example of decision trees for
predicting health levels. When the client data is put into the
analysis system, several predominant items in the data are
checked in each “branch” and drop into either a health
level (called “leaf”) or the next decision tree (D7) in the
first tree (DT)). This procedure is made over multi-stage
decision trees, DT, ..., DT, until the item drops into a leaf.
This decision tree reflects the general tendency of a large

amount of clinical data. Decision trees consisting of

predominant clinical items were made from the database
using our computer learning engines. They can explain the
relationship between predominant clinical items and eight
health levels for 1,200 clients. We are developing a easy-
to-retrieve human interface for linking the decision trees
with a huge data base.

Investigation data
v

Computational learning

b 4

Health level (8 levels) and
possibility of disease

Fig. 3 Computer procedure

Client data

a, Gl

2

obulin=9.5| | a, Globulin>9.5

: Decision tree | g
DT,

O |

(No) .- (Yes)
TPA =58 TPA>58

! I:

DT Levivh |
3 J ;
D"; ......... Feedback and
Re-examination
3 ‘ A
DT,
v v v |
| < J‘ 3 = 2

Level Il Level Il

Fig. 2 Inference of health level and the possibilities of diseases
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Research and Education at IREIIMS

Training Section

Present status and perspective of Team-training Course for Iintegrated Medical Sciences

During the last decade, major developments in the
technology of genetics and in diagnostic equipment has
been of great use in the clarification of the mechanisms of
diseases and the introduction of innovative therapies.
However, medical practice has become excessively special-
ized so that instead of the patient being regarded as a whole
being, only the specific organ that is diseased is treated.

New information may not always be applied effectively

research projects currently ongoing at IREIIMS. Besides
the clinical case studies, trainees receive regular lectures
given by specialists in various fields with subsequent
discussion periods. The lecture subjects include not only
scientific and clinical medicine but also the systems of
medical service, medical economics and hospital manage-
ment (Fig.2).

when treating a patient because of a lack of knowledge of 9am | 10am [ 11am S tpm ] 2pm 1 3pm ] dpm

: ; ¢ 3 i Self-study Short Lunch | Self-study resaniation| Short
subjects outside each speciality. Thus, there is an urgent review discuss review
. .. *Analyza data (1 *Retrieval on Intemet (2)
need for medical practitioners who can understand the *Spaculate mechanisms *Analysis ;r:,;,,
*Find out the issues based on references

P
1]
w
@
2
0
=
1)
=
Q
g
=
(9]
1))
=
s)
=
1))
r+
Py
m
=
»

)

27

\

concept and methods of integrated medical sciences and
who can treat the patient as a whole being. To solve this
problem, IREIIMS has set up a team-training course for
integrated medical sciences to train medical staff and
university, hospital and laboratory researchers. In this
course, by participating in discussions with medical
doctors, teachers, counselors and researchers about the
causes of disease, participants should improve their ability
to analyze diseases from a wider perspective (Fig. 1).

The team-training course consists of tutorials using
Cyber Integrated Medical Infrastructure(CIMI). The
participants study a case of a disease once a week for 6
months and are asked to analyze the cause, pathophysiol-
ogy and treatment of the disease, solve problems which
they find by discussing them with other participants.
Furthermore, issues discussed during the course should
lead to new ideas for early diagnosis, new therapy and
preventive strategies for various diseases. The clinical
cases studied in this course are all unique and also for
integrated medical sciences, and are closely related to five

Others
11 (21.6%)
g

Fig. 2 Daily schedule of Team-training course

For overseas participants, the database is in both
Japanese and English, and discussions are held in both
languages. By the end of the third term, the almost 50
trainees were taking the course, including seven from
overseas. The number of participants is expected to be
about 200 by the end of the fifth year (Fig. 3).

Current trainees:
51 persons

Trainees five years later:
200 persons

%

Researchers
60(30%)

21 (41.2%)

Fig. 3 Ratio and numbers of trainees by occupation

Training for
coordinators of
integrated medical
sciences

Training course : I:Tiﬂlﬂs forsm
aid system o scien""f:""

M Medical Sciences

|

e s —————

Fig. 1 Tutorial system of Team-training course

2. Research and Education at IREIIMS Training Section



IREIIMSICH 2% « AMBR

A ERERFT

F-LHREERFAMBERI-AORREEE

BT LEORE, SWBEOFEPEZED, EZD
HEBFEEHEELOVEORHDET, LhL. —AT
WEICEM L LAEBAEOEBAR T, BEIAR
SANNCEREVHIEANTRANBATICESZ LN
HSMEMNELTVES, Fioo HMLUNODFIZDODWT
OHBOARERMHEDIZ 2= r—ayDRIC KD,
BRHOEREZEIBENEDN, BEIAIESTRE
IR EREETELR VWS ERENEELET, Z0
BWT, TN BOERFICBWTIZEZEOR A .
ERERENCEZBTLEDTERANMDLEENTT,

COMEORINC AT, IREIMS AME BRI Tl
K2« EHREE - AR E OEBRHRE - TEES
KOMEERED AW 20t Uiz F— LIS A ERE A
BRI—AZH#EL. MEERZOERICBHTEXL
T KOA—ZICTBUWTIE, EAT, 75 AT, SEHT, RETHAR,
FKE LG EOEBEREE, WEE, E-tiEo A 4N
Shnl, REGERZE UnaEnyic O O S EEALE
AR ENZEaERITICLICKD, AFEMICES
BELABIZDDEZTHEZET,

F—LHHEEERZAMERI—AIECIMIZFIHL
e 1 BOTFa—F)7IVEREE HAMTOES, T7a
—hUTIVERE, ZBEDTRNICT— OIS %
BL. B0 TRAERZEEETHY, Ta—2dH
RETCLEDYR—PRELTHEELET., CCTR. &
EHER OB IO b mikRE T —2E2BEIC,
REBICDWTZESDATEL, TOHRBOREAE, HEE,
BEEIC DOV THLME S AL, EIhICfiRErE
AMEICERTATEICKD, MEERPEMERTES L
SlCTRENTVET (X1),

Flo, CCTERREShIzCeRNZ-MTEED, RO
HRHAZET - 08 - THHORLRE - KA E Y

BTATT7ERUDTENMARFENE T, AMBENI—
ATHSERIE, FRMERE, BEERE, EEEER,
{CHilE s - EFERICBRUICERZPLEL, i
MOHDOTaY 7 heBEHLTVWE T, F— L%
FEMZAMERI—ATIEROERICMA, X
BB OEMRICKLMES LB ZATOFHRD

REEHCRITOET, ZITRFROATEL,
PRI, ERRRET ., Wbt R WAV T —< 200,
BRREPERE T TR AXRIER R R OMRIZ 2 5Tk
LTEEY (K2),

oz [ 1o | s [ 12Es

8%

HEFHEICMLT B

- MEEROMT o - BETARORER
- BEOKR o - FERDOER
- MEOfER Hir

18 | o8 36 AR
el (B | Ew ey
2L mEmcpL T |

K2 AMERI—AO—~HDARYr T 2—)b

BifE, HENSOZHBZEOIBIC, T—E2N—AUFH
KFEBLEBO2FETCERLL. FwmE2»EBTT-T
WEY, REETOLIARZMEINEANTHESDHE
BRIS0BZHATHETH, SFERTRICIZF 20050
ZMEBEOETHTFEINTVET (K3),

HO—ATORAKDEREIE, EFEHEE, EREN
REZICHZEENIRM S ERZOREHE, HitE

HLLUTENHTHERTZTLTY,
REFTOZHEE (5148) ofmk BERARR TH® (2009 £E) 0
Zoi N TE (200 &) OB
118(21.6%), _

SEHRI—T1
F—YDER

SENFHRE
DER

X1 AMERI— DR

2. IREIMSIZ& 385 AMER AHEREM

.
£
4
i
)
i3
3
i
-

B> -




Research and Education at IREIIMS
Training Section (continued)

The main purpose of this training course is to enable the

ne ; Re-education and lifelong Coordinators and
participants, including medical staff and scientists, to take education for medical ~ researches for
. ’ e < ¢ staff . integrated
an active role in the promotion and performances of ‘ W neliical sclancas
. : x - b " Education for medical
integrated medical sciences. Thus, there is a need for health : " interns and counselors
: - Health counselors
counselors and medical coordinators who have knowledge Team-tralning _) i
; - . . ! course for o
and experience of integrated medical sciences. Faced with integrated medical ':;ﬂi
a 5 . . 3 |
| an aging society, trainees who complete this course are Sclences
. , . 4 - & Education for medical Prevalence of
expected to play important roles in team-based medical —— ; SHiriants . importance of
practice. Considering the social demand for health counsel- Education for members § Poventiu medicie
ors and coordinators, our training course is planning to o e it
improve the programs so that the trainees who complete
this course can be accredited by academic societies and Fig. 6 Goal of trainees of Team-training course

other such organizations. This course is also applicable for
the ongoing education of medical practitioners by provid-
ing details of the latest advances in biological sciences and
medicine (Fig. 4, 5, 6).
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Fig. 4 Scenes from Team-training course
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Research and Education at IREIIMS

The Future of IREIIMS

In modern Japan, diseases such as diabetes mellitus,
hyperlipidemia and arteriosclerosis are handled separately
by respective specialists. With this system, it is difficult to
examine the underlying causes beyond the area of each
speciality. This is the reason why “integrated medical
sciences” are required. Employing integrated medical
sciences, we have conducted an experimental project, the
aim of which is the prevention of lifestyle diseases by
extremely early detection of the pre-disease (“Mibyo™). We
plan to establish this system as a new health care system in
the future which will be accessible by the public. The data
of this project will be accumulated into CIMI, and used for
future counseling in health care systems.

Integration of the data obtained from a wide range of
research, from clinical to fundamental basic research,
including embryology of the human being and the metabolism
of cells, is also an important issue for IREIIMS (Fig. 1,2).

To maintain a higher quality of life, we need to use
traditional medicine, alternative medicine, diet therapy and
supplementation as well as conventional medicine. For
individuals who cannot lead a normal life because of their
disease, even with such support, a “welfare system” should
be established (Fig. 3).
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